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In February 1914, T was asked by the Prosectorial Committee
to undertake the identification of the Nematode parasites
obtained at the Society’s Gardens, and material was forwarded
to me from the Prosectorium at regular intervals until the
beginning of 1916. During this period monthly reports, con-
taining provisional identifications, were sent to the Committee,
the material being laid aside for further investigation. My stud)
of the collection thus accumulated was mterrupted by my depar-
ture for Mesopotamia on war service, and was only resumed three
years later at the end of 1919.

The material described in the present memoir consists of the
representatives of the Family Filariidse obtained from Mammals
and Birds in the Gardens. Altogether eight species were met
with, two of which are deseribed as new. Of the known forms,
three have been previously observed on single occasions only anil
are species about which further information was desived ; the
other three are worms commonly reported from Zoological
Gardens ; yet even of these onr knowledge is by no means com-
plete, and I have therefore added a short account of two of then
to my descriptions of the less known species.

During recent years renewed attempts have heen made hy
varions anthom especially Railliet and Henvy, to break up the
old genus Filaria s. 1., and have resulted in a much improved
knowledge of many of the commoner Filariids ; some of the older
generic names proposed by Viborg, Diesing, etc., have been revived
and several new genera established. In this paper, I have
attempted, wherever possible, to refer the worms described to
these new groupings.

3%
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Genus FinAria Mueller, 1787,
Fiuaria suscuranea v. Linstow, 1899, non Parona, 1894.
A number of specimens of this species were obtained from the
subcutaneous tissue of the Canadian Poreupine, FKrethizon

dorsatui.
This species, which is known only from the type-specimens
obtained from the same lost in the Berlin Zoological Gardens,

Text-figure 1.

_ -__\_1.

vy,

Filaria subcutanea v. Linst.
Lateral view of the anterior extremity of female. X 38.

i., intestine; =.7., nerve-ring; e., cesophagus; wa., vagina; vu., valva.

is of special interest, for, as pointed out by Hall (1916), there is
reason to believe that Z. subcuianeq v. Linst. is a synonym of
L. martts Gmelin, the species generally rvegarded as the type-
species of the genus Filaria s. str.

My account of 7. subcutanea will be found to differ in some
respects from that given by v. Linstow, yet 1 think there is little



WORMS FROM MAMMALS AND BIRDS. 493

doubt that we have both dealt with the same form. /. wmartis
is very lmperfectly known, and until new material is described
the relationship between the two species must vemain doubtful ;
there are certain characters, e. g., the position of the vulva, which
in our present state of knowledge it is impossible to reconcile.

Hall has pointed out that v. Linstow’s specific name is a
homonym of /. subcutanew Parona, 1894, 1 have followed his
example and refrained from renaming the species until its proper
relationship with Zilaric martis is ascertained.

My material was obtained from the same animal as the micro-
filaria recorded by Plimmer (1915) in his annual report on the
blood-parasites ; Hall is therefore right in assuming that this
larval stage is to be referred to #. subcutanea v. Linst.

Text-figure 2.

Filaria subeutanea v. Iiust.

Posterior extremity of male, lateval view. X 225.

0., postanal papiila; pr., preanal papilla; sp., short spicule: spi., long spicule.

Specific diagnosis.—Filaric : Body filiform, more attenuated
posteriorly than anteriorly, both extremities rounded.

Cuticle appears smooth except under very high magnifications,
when a fine transverse striation is apparent.

Head-papillee very small, four submedian papille present,
lateral papiile not noted.

Bsophagus simple, 7. e. not divided into anterior and posterior
regions, and short.

Male 48 56 mw. long, with a maximum thickness of about
0-45 mm. Esophagus 1-2-1-4 mun. in length.

The posterior end of the body is coiled in a loose spiral and
provided with cuticular ale at its extremity. Cloaca 0:07 mm.
from the posterior extremity. There seem to be nine pairs of
papille, of which four are preanal and five postanal. The papillee
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of the last pair are small and flat ; they no doubt correspond to
the similar pair at the posterior extremity of the female. The
eight anterior pairs of papillze are elongated and decrease in size
trom before backwards.

The two spicules are very unequal, measuring 0-58-0-42 mm.
and 0-13--0-14 mm. respectively. The long spicule consists of an
anterior tubular region followed by a partly membranous posterior
region. The small spicule is conical and terminates in a point.

Femnale 160-175 mm. in length, with a maximum thickness of
about 07 mm. The esopbagus measures 1°5-1-7 mm. m length.

Anus about 015 mm. from the posterior extremity, the latter
rounded and provided with a pair of small flat papillee. At the
level of the anus the body has a thickness of 0-2 mmn.

Vulva 1:9-2:4 mm. from the anterior extremity. The slender
vagina has a forwardly directed loop which extends to the level
of the nerve-ring, 04 mm. from the oral end.

Ovoviviparous. Bggs thin-shelled, measuring 0022 mm. X
0:015 mm.

Genus AcaNTHOCHEILONEMA Cobbold, 1870.

ACANTIOCHEILONEMA DIACANTHA (Molin, 1858).

Filaria diacantha was originally described from woirms obtained
i the abdominal cavity and lungs of various Rodents in Brazil.
The specimens from the Society’s Gardens are from the Canadian
Porcupine, Arethizon dorsatum, and were found in the peritoneal
cavities.

The original description i1s somewhat incomplete, and Hall, in
his monograph of the Nematode parasites of Rodents (1916), is
inclined to regavd this form as a species of Selaric ; the well pre-
served material before me makes it, however, quite clear that the
worm is to be referred to Cobbold’s genus Adcanthocheilonema as
recently redefined by Railliet, Henry, and Langeron (1912).

Specific diagnosis.—Acanthocheilonema : Body slender, filiforn,
diminishing in breadth at both extremities and much attenuated
posteriorly. Amnterior extremity somewhat claviform, the head
being separated from the rest of the body by a slight, neck-like
constriction.

The cuticle appears longitudinally lined under a low power of
the microscope ; nigh magnitications, however, reveal a very fine
transverse stiiation.

Six head-papille are present, four submedian and two lateral.
The lateral papille are large and project in such a way that the
Liead appears almost square in dorsal or ventral view.

The wsophagus consists of distinet anterior and posterion
vegions ; the former i1s narrow and measures under 0-5 mm., the
posterior region is stouter and has a length of 2:3 mm. The
nerve-ring surrounds the middle of the anterior part of the cwso-
phagus.
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The caudal region is long and slender, and its extrenity 1 both
sexes 1s provided with a pair of conical appendages; in front of
these on the ventral surface is a paiv of small flat papille.

Male 35-40 mm. long, its greatest breadth about 0-25 m.
The liead has a breadth of only 0-07 mm.

The posterior end of the body is coiled in a loose spiral.
Cloacal aperture 0°25-0-28 mm. from the extremity. Male

Text-figure 3.

//0.__ . al

Aeanthocheilonema diacantha (Molin).
A, Lateral view of anterior extremity of female. X 120.  B. Dorsal view of
head. X 225, (. Tail of texale, Jateral view. X 225,
bl
e,y auterior region of wsophagus; ca., caudal appendage; e.p., caudal papilla :
{.p., lateral head-papilla ; u.i., nerve-ving; p.c., posterior region of esophagus
s.p., submedian head-papilla; v., vulva.

papille small, consisting of five pairs, four preanal and one post-
anal close behind the cloaci.

The unegual spicules measure 0014 and 0-11 mm. in length
respectively ; the longer spicule is tubular in shape, with a some-
what ill-defined membranous posterior region, the smaller spicule
is in the form of a strong tube, bent in the middle.

Female 58—65 mm. in length, with a maximum breadth of
about 0:35 mm. Head 0-08 mw broad.

Aunus about 0°2 mm. from the posterior extremity.
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Vulva 0:65-0°9 mm. from the anterior end. The long vagina
runs almost straight backwards,

Ovoviviparous. Hggs thin-shelled, measuring 0:03 x 0:02 mm.

Text-figure 4.

Acanthacheilonema diacantha (Molin).

Posterior extremity of male, lateral view. X 225,
c.a., caudal appendage; cl., cloaca; e.p., caudal papilla; po., post-anal papilla;
pr., preanal papilla; sp., long spicnle; spi., short spicule.

ACANTHOCHEILONEMA GRACILE (Rudolphi, 1819).

Lilaria gracilis is a common parasite of Monkeys and has been
histed from more than twenty-five species, including both Old-
World and New-World forms. My material is derived {rom the
peritoneal cavities of the following species, all from the Society’s
Gardens : White-fronted Capuchin (Cebus hypolewcus), Smoky
Woolly Monkey (Lagothric infumata), Moustache Marmoset
(Leontocebus mysias), and Squirrel Monkey (Swimirts sciurea).

The systematic position of this worm is somewhat uncertain.
Diesing, in his famous ¢ Revision der Nematoden’ (1860), placed
it in his genus Dipetalonema, a genus which is not only ill-defined,
but contains also widely separate forms from Birds and Reptiles.
In many of its characters, e. g., position in the host, structure of
head-papillee, cesophagus, candal appendages, spicules, ete., #ilaria
gracilis closely resembles certain species of .leanthocheilonesia, and
I have decided to include it, ab least provisionally, in this genus.

Specific diagnosis.—— Acanthocheilonema : Body filiform, very
elongated, much diminished in breadth posteriorly.  Head
narrow, not separated from the body by a neck-like constriction.

Cuticle with very fine transverse striations, only visible under
high magnifications.
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Text-figure 5.

Sp.-—

8

Acanthocheilonema gracile (Rud.).

Head : A. Dorsal view, B. Lateral view. X 225.

1.p., lateral head-papilla; m., mouth; s.p., submedian head-papilla:

Text-figure 6.

Aeanthockeilonema gracile (Liud.).

Posterior extremity of male, lateral view. X 225.

c.a., candal appendage ; e.p., caudal papilla; el., cloaca; po., postanal papilla;
., preanal papilla: sp., posterior part of long spicule; spi., short spicule.
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Six head-papille, the lateral pair prominent giving the hLead
a truncated appearance when viewed from the dorsal or vential
surface.

(Esophagus consisting of unequal anterior and posterior
regions.

CUandal region long and very slender, in both sexes provided
with a pair of conical appendages.

Jale 96-110 mm. in length, with a maximum thickness of
about 0°27 mm. Head 0:09 mm broad.

Text-figure 7.

Aeanthocheiloneme yracile (Rud.).
AL Spicules of male. X 225, B. Candal extrenity of fomale. X 225.

.., candal appendage ; sp., long spicule; spi., short spicule,

The posterior end of the body is very slender and coiled in a
loose spiral.  Cloaca 0:26-0-28 mm. from the extremity. Three
or fowr pairs of preanal papillee and one pair of postanal papille
close to the cloaca. A pair of small conical appendages ave
situated 0-02 mm. from the posterior extremity ; just auterior to
them are a pair of small flat papille.

Spicules very unequal ; the long spicule is 1:23 mm. long, and
consists of an anterior tubular region, 0-33-0-36 mm. in length,
followed by a long thin terminal rvegion; the short spicule
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nieasures 0-27 w1, it also has the shape of a tube, terminating
in & membranous, hooked extremity.

Female 160-250 mm. long, with a greatest thickuess of ahout
0-38 mm. Head 0-11 mm. broad.

The anterior vegion of the wsophagus measures 0:58 mm., the
posterior 2:5 min. in length.

Caudal vegion with a pair of elongated appendages, about
0-03 mm. from the end of the body. Anus 063 mm. trom the
extremity. 2

Vulva 0:8-1:15 mm. from the oral end. The long,
vagina is directed posteriorly and has a length of 8 nun.

Ovoviviparous.  Eggs small and thin-shelled, measuring
0:015-0-018 x 0-01 mm.

straight

Genus DicHEILONEMA Diesing, 1860.
DicEEILONEMA HORRIDUM (Diesing, 1851).

Examples of this well-known species were sent to me from the
Prosectoriuin on two occasions ; they were obtained from the body-
cavity of Rhew americana. 1t is a worm commonly reported from
Zoological Gardens.

Genus DrpLoTrrexa Railliet et Henry, 1909,

The genus Diplotricena was established by Henry (in Henry
and Ozoux, 1909) to include a group of very closely allied species
of Filwrie from the body-cavities of various birds, chiefly Passeri-
formes.  They are easily recognised by the presence of a peculiar
appavatus in the form of a pair of chitinous ** tridents ™ situated
in the front of the head. and by the structine of the male
spicules, one of which is straight, the other twisted.

Fifteen species have been referrved to this genus; the majority
have, however, been so imperfectly described that their recog-
nition is very difticult. The material from the Society’s Gardens
includes three species which are to he placed in this genus; two
of these I have referved to established species, the third is
described as new. Diagnoses of the species of Diplotricena niust
be regavded as merely provisional until a thorongh revision of all
known forms has been made.

Dirvrorriexa rricuseis (Fedtseh., 1883).

Stossich’s monograph of Filariids (1897) sliows that /ilaric
{ricuspis has been recorded from a large number of different
Birds; the measurements given in lis specific diagnosis make it
clear, however, that a number of species have been confused
under this name.

The specimens which I have referred to 1. &ricuspis were
found in the body-cavities of the White IHeaded Starling,
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Poliopsar lewcocephalus 5 in their measurements they agree fairly
well with the worms deseribed by v. Linstow (1891) as belonging
to this species. DMy material consisted of females only. .

Specific diagnosis.—Diplotricena: Body long, filiform, tapering
close to the anterior and posterior extremities which are of
approximately the same thickness. Cuticle not transversely
ringed,

Text-figure 8.

Diplotriena tricuspis (Fedtsch.).

Lateral view of anterior extremity of female. X 120,

d.ce., anterior region of esophagus ; ., nerve-ring ; p.., posterior region of

@sophagus; ¢, trident ; va., vagina; vu., vulva.

Six head-papillee ; the four submedian are very small and
inconspicuous. The wsophageal trident has a length of 0:15 mnt. ;
its anterior stem is truncated.

Uisophagus consisting of a short anterior region and a very
long posterior region. The nervering suwrrounds the anterior
wsophagus about 0°25 mm. from the anterior extremity.

Lemale 160-180 mm. long : the greatest breadth of the body is

about (-6 mm.
The narrow anterior region of the wsophagus Las a length of
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0+35 mm., the wider posterior region 88 mm. The anus is sub-
termnal,

Valva 0:55-0-6 mw. from the oral extremity. The stout,
musenlar vagina runs straight backwards, and has a length of
25 mm,

Oviparous. Kggs thick-shelled, 0:045-0:05 x 0:035 mm., con-
taining well-developed embryos.

Text-figure 9.

Diplotriena divee, sp. n.

Lateral view of anterior extremity of female. X 120.

Lettering as in the preceding text-fignre.

DIPLOTRIENA DIUCZE, Sp. 1.

This worm was obtained from the body-cavity of the Diuca
Fineh, Diuce griseq; the material included both male and female
specimens.

Specific diagnosis.—Diplotricene : Body comparatively short,
semi-transparent, tapering at both ends. The anterior extremity
is narrower than the postevior.

Cuticle thin, transversely ringed.

Cephalic extremity with six very inconspicuous, flattened
papillee.

Bach wesophageal trident has a length of 0-13-0:14 mm.; its
anterior steni terminates in a fine point. (Tsophagus 2:5-4 mn.
long, narrow throughout, and without division into anterior and
posterior regions.  The nevve-ring snrrounds the wsophagus
02 mm. from the anterior extremity.
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Male 12-20-5 mm. long, with a maximwm breadth of about
075 mn.

Cloaca, 0:06-0:07 1. from the postevior extremity. Tail
broad and rvounded. There arve six pairs of inconspicuons,
flattened papillee ; four pairs are preanal, two postanal.

Spicules unequal ; the long spicule is straight and has a length
of 0:72 mm., the short spicule is twisted and measures 045 m.

Text-figure 10.

Diplotriena divee, sp. n.
Posterior extremity of male, ventral view. X 75.

i., intestine; po., postanal papilla; pr., preanal papilla; sp., long spicule ;
spi., short spicule.

Female 30-43 mm. in length ; the body attains a thickness
of 0°9 mm.

Anus about 0°1 mm. from the rounded extremity. The vulva
projects slightly from the ventral surface, 0-35 mm. from the
cephalic end.  Vagina short, 0-9-1 mm. in length.

Oviparous. Bggs thick-shelled, measming 0:045-0-05 x
0-03 mm.

DIPLOTRIZANA FLABELLATA (v. Linstow, 1888).

My material includes a single specimen of a female Diplotricaaa
from the body-cavity of the Red Bivd of Paradise, laradisea
rubra. 1 take it to be the same species as /). jlabellata described
from Paradiseq apoda by v. Linstow in the ¢ Challenger’ Reports
(1888).

Specific diagnosis.— Diplotricena : Body short, move attenuated
anteriorly than posteriorly.
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Cuticle transversely vinged. (Esophagus not divided into two
regions, narrow auteriorly, increasing in width gradually behind
the nerve-ring, the latter 0°3 mm. from the oral end.

Trident 0°25 wmm, long, its anterior stem fruncated.

, Text-fignre 11,

t
'
'

Diplotriena flabellata (v. Linst.).

Lateral view of anterior extremity of female. X 120,

Lettering as in the preceding text-figures.

Fewale 44 mm. in length, with a maximum thickness of ahout
1 mm. Caudal extremity rounded, hroader than the lead,
Position of anus not ascertained.

Vulva prominent, 06 mm. from the anterior extremity ; the
thick musenlar vagina has a length of 2 mm.

Oviparous. Bggs thick-shelled, 0:04-0-045 mm. x 0-25 mm.

INCERTE SEDIS.
FILARIA ARAMIDIS, Sp. 1,

A single specimen of this species was obtained froni the leg-
wuseles of the Cayenne Rail, Aramides cayennensis. In the
absence of the male it is impossible to place the form in jts



504 PROF, €. L. BOULENGER ON FILARIID

proper systematic position; 1 have, therefore, retained it in the
genus Filaris s.1.  In some respects it appears allied to certain
species known from the muscular system of Mammals, e.g.
Filaria scapiceps Leidy (Hall, 1916).
Specific diagnosis.—Filaria s.1.: Body comparatively short
and thick, tapering nearly equally at both extremities. .
Cuticle finely striated transversely.

Text-figure 12.

Filaria aramidis, sp.n.

A. Anterior extremity ; B. Posterior extremity, Lateral view. X 75.

Lettering as in the preceding text-figures. ow., loop of ovary.

Head rounded, bearing four very small submedian papille ;
lateral papillze not seen.

(Esophagus narrow and simple, 4.e., not divided into anterior
and posterior regions. Nerve-ring close to the anterior extremity.

Female 25 mm. in length, with a maximum breadth of about
1 mm. Width of nead 0-2 mm. The esophagus has a length of
1-1 mm. Posterior extremity rounded ; position of anus uncertain,
about 0-15 mm. from the end of the body.
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Vaulva 0-82 mm. from the anterior extremity; the slender
vagina is directed posteriorly and has a length of 24 mm.
Begs thin-shelled, measuring 0:03-0:035 x 0-:02 mm.
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